Estrogen receptor (ER)␤ is present in hypothalamic and limbic neurons of female rat brains, but little is known about its regulation under physiological conditions. To determine whether ER␤ expression varies during physiological conditions in which sex steroid hormone profiles are significantly different, we used in situ hybridization to assess ER␤ mRNA expression in the periventricular preoptic area, bed nucleus of stria terminalis, paraventricular nucleus, supraoptic nucleus, and the posterodorsal medial amygdala of female rats on proestrus, on d 22 of pregnancy, or on d 10 of lactation (L10). In the periventricular preoptic area, d-22 pregnant females had fewer ER␤-mRNA-expressing cells than did females at proestrus, but the level of ER␤ mRNA expression per cell in pregnant females was higher than in the two other groups. In the paraventricular nucleus, no changes in ER␤ mRNA expression were observed; whereas in the supraoptic nucleus, proestrous females had fewer ER␤-mRNA-expressing cells than L10 females. In the posterodorsal medial amygdala, proestrous females had a greater number of ER␤-mRNAexpressing cells than did L10 females. These results demonstrate that ER␤ mRNA expression is differentially regulated in a brain-region-specific and temporal manner under physiological conditions and suggest that ER␤ may participate in the regulation of estrogen-sensitive reproductive functions in female rats. I N THE LAST few years, the novel estrogen receptor (ER), ER␤, has been cloned from prostate and ovary of several species (1, 2), and its expression has been reported in a variety of tissues, including the brain (3, 4). It is now well established that ER␤ distribution in forebrain and limbic regions of female rat brains overlaps with the distribution of ER␣ and that, in many instances, ER␤-containing neurons coexpress ER␣ (5-8).
I
N THE LAST few years, the novel estrogen receptor (ER), ER␤, has been cloned from prostate and ovary of several species (1, 2) , and its expression has been reported in a variety of tissues, including the brain (3, 4) . It is now well established that ER␤ distribution in forebrain and limbic regions of female rat brains overlaps with the distribution of ER␣ and that, in many instances, ER␤-containing neurons coexpress ER␣ (5) (6) (7) (8) .
Although the hormonal regulation of ER␣ expression in brain has been well studied under manipulated or physiological conditions (9, 10) , little information is available on the regulation of ER␤ expression by sex steroid hormones in the brain (5, 11, 12) . In some cases, the concentration of [ 3 H] estradiol (which binds to both ERs) in areas in which ER␤ is present but ER␣ seems to be absent increases during reproductive states in which sex steroid hormones fluctuate (13) . This suggests the possibility that ER␤ expression could be regulated by these hormones.
Pregnancy and lactation are characterized by a complex series of behavioral and physiological events that are orchestrated, in part, by dramatic fluctuations in ovarian hormone levels and their receptors. In rats, estradiol levels begin to rise after day of pregnancy (P)16, and they peak on P22, around the time of parturition (14) . In contrast, the level of plasma progesterone is elevated by P14 and remains elevated until P19, at which time it decreases to very low levels (15) . Postpartum and during lactation, estradiol levels are low during the first week but increase, to return to a diestrous level by day of lactation (L) 10 (16 -18) . By contrast, levels of progesterone are elevated from L4 -L10 and then decline (16, 17) . The rise in estradiol and simultaneous decline in progesterone before parturition and postpartum have been associated with both the induction of maternal behavior (19) and the increase in central secretion of oxytocin (20) .
Changes in estradiol levels during pregnancy are preceded (and later paralleled) by increases in cell nuclear estradiol binding, as assessed by in vitro [ 3 H] estradiol binding, suggesting increased occupied ERs in brain regions, including the periventricular part of the preoptic area (PvPO); the medial preoptic area (MPOA); the paraventricular nucleus (PVN); the medial amygdala (MEA); and, in part, in the supraoptic nucleus (SON; Ref. 13) . Each of these regions is important for either the display of maternal behavior (21) (22) (23) (24) or synthesis and release of oxytocin (25) . Increases in the level of occupied ERs start between P8 and P16, when levels of estradiol are still low (13) , suggesting an up-regulation of ER expression in these brain regions during early to mid pregnancy. Though high levels of ER␣ are present in these hypothalamic and limbic regions, both mRNA and protein ER␣ levels do not increase in the rostral MPOA or the MEA between P8 and P16 (10, 26) . Moreover, ER␣ does not seem to be present in the PVN (6, 27) , where occupied ERs are also reported to increase until P22 (13) . These discrepancies between changes in the levels of occupied ERs and the apparent lack of change in the level of ER␣ in some brain regions, as well as the absence of expression of ER␣ in others, suggest that expression of a different ER could be regulated during pregnancy.
Although ER␣-immunoreactivity (ER␣-ir) increases in many forebrain and limbic regions of female mice during Abbreviations: BNSTpr, Principal nucleus of the bed nucleus of stria terminalis; ER, estrogen receptor; ER␣-ir, ER␣-immunoreactivity; EtOH, ethanol; L, day of lactation; MEA, medial amygdala; MEApd, posterodorsal nucleus of the MEA; MPOA, medial preoptic area; P, day of pregnancy; PVN, paraventricular nucleus; PvPO, periventricular preoptic area; SON, supraoptic nucleus; SSC, saline sodium citrate. lactation (28) , no information is available regarding changes in ER concentrations during lactation in female rats. Importantly, milk ejection requires the neurohypophyseal release of oxytocin, which is synthesized in the magnocellular neurons of the SON and PVN. In vivo and in vitro, the synthesis of oxytocin can be regulated by estradiol, and the oxytocin gene contains an estrogen response element (29) , suggesting that its synthesis may be regulated directly or indirectly by an ER (30) . The fact that ER␤ is expressed by oxytocinergic cells in the SON and PVN (31) (32) (33) suggests that ER␤ can influence the expression of estrogen-responsive genes within these cells. One means through which estradiol binding or expression of estrogen-responsive genes in these two regions could be influenced is through modulation of ER␤ expression itself.
In the present study, we were interested in determining whether ER␤ mRNA expression is modulated in the female rat brain under different reproductive conditions. Changes in ER␤ mRNA expression were assessed during proestrus in virgin, estrous-cycling rats, on P22 and on L10. These conditions were chosen because of the extreme differences in profiles of hormonal and neuropeptide levels that are observed in these three reproductive states. The goal of this experiment was not do an exhaustive analysis of the regulation of ER␤ mRNA during different physiological states; rather, the goal was to determine whether ER␤ mRNA levels differ in response to vastly different physiological conditions.
Materials and Methods Animals
Virgin female Sprague Dawley rats (ϳ200 g; Charles River Laboratories, Inc., Wilmington, MA) were group-housed for 1 wk in a 14-h light, 10-h dark cycle, with food and water available ad libitum. The animal use protocol was approved by the Institutional Animal Care and Use Committee of the University of Massachusetts, Amherst. In one group of females (n ϭ 5), estrous cycles were monitored by daily vaginal smears for three cycles, and animals were decapitated on the morning of proestrus of the fourth cycle. A second group of females (n ϭ 10) was housed with sexually active males and were examined daily for the presence of a seminal plug. Females were removed from males on the day that the seminal plug was observed, which was considered as P1. Half of the pregnant females were decapitated on the morning of P22 (n ϭ 5). The remaining females were monitored for the day of parturition, left with their pups, and decapitated on the morning of L10 (n ϭ 5).
Tissue preparation
Brains were removed immediately, rapidly frozen, and stored at Ϫ80 C. Sixteen-micrometer-thick sections, from the rostral aspect of the POA to the caudal aspect of the ventromedial hypothalamus, were cut on a cryostat, mounted onto gel-coated microscope slides, and stored at Ϫ80 C until hybridization.
In situ hybridization
Probe preparation and in situ hybridization histochemistry were performed as previously described (34, 35) . 33 P-Uridine triphosphatelabeled cRNA probes were generated from pBluescript plasmids containing a 558-bp (bases 56 -610) or a 285-bp (bases 1809 -2094) fragment of the rat ER␤ cDNA (gift from P. Shughrue, Wyeth-Ayerst Laboratories, Inc.), linearized with BamH1 (antisense) or EcoRV (sense control). Before hybridization, brain sections were equilibrated to room temperature and incubated for 15 min in 4% formalin. Slides were incubated for 2 min in 2ϫ saline sodium citrate (SSC), followed by 10 min in a triethanolamine HCl-acetic anhydride solution. After one rinse in 2ϫ SSC, slides were incubated for 1 min in 70% ethanol (EtOH); followed by 1 min in 80% EtOH; then by 2 min in 95% EtOH; and finally, by 1 min in 100% EtOH. Slides were incubated for 5 min in chloroform, followed by 1 min each in 100% and 95% EtOH. Slides were air-dried, and 25 l hybridization buffer, containing both the 558-bp and 285-bp ER␤ antisense probes or sense cRNA probes (1 ϫ 10 6 cpm/probe⅐section) and 5 m dithiothreitol (1:100 hybridization buffer) were applied to each section. Slides were incubated overnight at 55 C. Slides were then equilibrated to room temperature and washed twice in 1ϫ SSC for 10 min each. Slides were washed in 50% formamide-2ϫ SSC solution for 25 min at 52 C and then rinsed twice in 2ϫ SSC at room temperature for 1 min each. Slides were then incubated in 2ϫ SSC with 100 g/ml ribonuclease A, at 37 C for 30 min, followed by two rinses in 2ϫ SSC at room temperature. Slides were again incubated in 50% formamide-2ϫ SSC at 52 C for 5 min, followed by dehydration in an ascending series of alcohol washes. Slides were air-dried, dipped in NTB-3 emulsion (Eastman Kodak Co., Rochester, NY) diluted 1:1 with distilled water, and were developed 10 d later.
Data analysis
Brain sections were matched, across groups, for neuroanatomical sites where ER␤ mRNA hybridization signal was the most intense, including the PvPO, the dorsal principal nucleus of the bed nucleus of the stria terminalis (BNSTpr), the magnocellular part of the PVN, the rostral SON, and the posterodorsal nucleus of the MEA (MEApd; Fig. 1 ).
Numbers of cells and expression of ER␤ mRNA within cells were measured using the NIH Image computer-assisted, image-analysis system (developed at the NIH and available on the Internet at http:// rsb.info.nih.gov/nih-image/). Regions of interest were captured with a ϫ40 objective using darkfield illumination. Digitized images were inverted so as to have a white background and a black signal for each silver grain. As shown previously (34) , the area of silver grains over labeled neurons is a good correlate for level of mRNA expression. Number of cells and grain area per cell were measured as follows. The gain and the black levels of the camera were set so that the gray level for the computerized image ranged from 1-255 pixel density for ER␤ mRNA hybridization signal. Numbers of cells containing ER␤ mRNA were quantified in each region by an observer blind to treatment groups. Area covered by silver grains over labeled cells and neighboring unlabeled cells (i.e. background value) was determined. Unlabeled cells (between 10 -20 cells/brain area⅐animal) were defined as cell-sized areas, in the brain tissue but where clusters of silver grains (i.e. labeled cells) seemed virtually absent. Cells were considered labeled if the grain area over the cell exceeded three times the background grain area value (26) . The mean grain area of hybridization signal per cell for each brain region was obtained by averaging the grain area measured cell-by-cell in all labeled cells/animal after subtracting background signal. Moreover, for the PvPO and MEApd, ER␤-mRNA-containing cells were grouped based on grain area of 500 pixel increments, and the percentage of cells expressing different levels of hybridization signal was assessed among groups (36) .
For the PvPO, BNSTpr, PVN, and SON, one-way ANOVA was used to determine whether numbers of ER␤-mRNA-expressing cells, mean grain area of ER␤-mRNA-expressing cells, background values, and percentage of cells expressing different levels of hybridization signal varied among groups. Planned comparisons were made with t tests with significant differences assigned at P Ͻ 0.01 for ER␤-mRNA-expressing cells, mean grain area of ER␤-mRNA-expressing cells, and percentage of cells expressing different levels of hybridization signal and at P Ͻ 0.05 for the background values. For the MEApd, because data were available only for two conditions, t tests with P Ͻ 0.01 were used to determine whether numbers of ER␤-mRNA-expressing cells, mean grain area of ER␤-mRNA-expressing cells, and percentage of cells expressing different levels of hybridization signal differed between the proestrous group and the L10 group.
Results

ER␤ mRNA distribution
The distribution of ER␤ mRNA was in good agreement with a previous report (6) . We found intense ER␤ mRNA hybridization signal in the PvPO (Fig. 2) , the BNSTpr, the magnocellular part of the PVN, the SON, and the MEA. Moderate signal also was observed in the MPOA, the ventral nuclei of the bed nucleus of stria terminalis, and the anterior amygdala nuclei; and weak signal was observed in the hippocampus and the cortex. No hybridization signal was detected on tissue hybridized with sense strand ER␤ probes.
Numbers of ER␤-mRNA-containing cells
The numbers of ER␤-mRNA-expressing cells differed among groups in a number of neuroanatomical regions (Fig.   3 ). In the PvPO, the number of ER␤-mRNA-expressing cells was significantly different among groups [F(2,11) ϭ 9.254, P Ͻ 0.01]. P22 rats had significantly fewer ER␤-mRNApositive cells than proestrous rats (P Ͻ 0.01). In the BNSTpr, the number of ER␤-mRNA-positive cells did not differ among groups [F(2,9) ϭ 0.23; P ϭ 0.79].
In the SON, the number of ER␤-mRNA-expressing cells differed significantly among groups [F(2,9) ϭ 5.201, P Ͻ 0.01]. L10 rats had significantly more ER␤-mRNA-containing cells than proestrous rats (P Ͻ 0.01). The number of ER␤-mRNA-positive cells in P22 rats did not differ from proestrous rats and L10 rats. In the PVN, although there was a trend, the number of ER␤-mRNA-expressing cells did not differ significantly between groups [F(2,9) ϭ 5.201; P ϭ 0.03].
In the MEApd, quantification of the number of ER␤ mRNA cells was performed only in rats in proestrus and L10 because of problems with residual emulsion on matched sections of the P22 rats. L10 rats had significantly fewer ER␤-mRNAcontaining cells than proestrous rats (P Ͻ 0.01).
ER␤ mRNA expression
Grain area. For each brain area, background values measured on neighboring unlabeled cells did not differ significantly among groups [see Table 1 . PvPO, F(2,65) ϭ 0.59, P Ն 0.05; BNSTpr, F(2,19) ϭ 0.56, P Ն 0.05; PVN, F(2,26) ϭ 0.91, P Ն 0.05; SON, F(2,19) ϭ 0.79, P Ն 0.05; MEA, P Ն 0.05]. In the PvPO, the mean grain area of labeled cells was significantly different among groups [F(2,10) ϭ 15.2; P Ͻ 0.01]. Mean grain area was significantly increased in P22 rats, compared with proestrous and L10 rats (P Ͻ 0.01; Fig. 4) . Although there was a trend toward significance in the MEApd, the mean grain area of labeled cells did not differ significantly between proestrous and L10 rats (P ϭ 0.016; Fig. 4 (Fig. 4) .
Percentage of cells expressing different levels of hybridization signal.
In the PvPO, the percentage of cells containing various levels of mRNA differed significantly among groups (Fig. 5) . P22 rats had significantly lower percent of cells expressing between 500 and 1000 pixels/cell than proestrous and L10 rats [F(2,10) ϭ 20.8; P Ͻ 0.01], and P22 had a significantly higher percent of cells expressing between 2000 and 2500 pixels/cell than proestrous and L10 rats. There was no significant difference among groups for cells expressing less than 500, between 1000 and 1500, or between 1500 and 2000 pixels/cell. Overall, about 78% and 82% of cells expressed less than 1500 pixels/cell in the proestrous and L10 groups, respectively, whereas only 39% of cells expressed less than 1500 pixels/cell in the P22 group. In contrast, 22% and 17.8% of cells expressed above 1500 pixels/cell in the proestrous and L10 group respectively, whereas 61% of cells expressed above 1500 pixels/cell in the P22 group.
In the MEApd, distributions of cells containing various levels of mRNA differed significantly between the proestrous and the L10 females (P Ͻ 0.01; Fig. 6 ). L10 females had a significantly lower percent of cells expressing less than 1000 pixels/cell but had a significantly higher percent of cells expressing between 1500 and 2000 pixels/cell than proestrous females (P Ͻ 0.01). In the proestrous group, 86% of cells expressed less than 1500 pixels/cells; whereas in the L10 group, only 50% of cells expressed less than 1500 pixels/ cells. In contrast, only 14% of cells expressed above 1500 pixel/cells in the proestrous group, whereas about 50% of cells expressed above 1500 pixels/cells in the L10 group (Fig. 6 ).
Discussion
It has been shown previously that expression of ER␣ is modulated by sex steroid hormones in a number of brain regions during pregnancy (10, 26) and lactation (28) . The present study provides support for the idea that ER␤ expression also varies in various brain regions under disparate reproductive conditions. The distribution of ER␤ mRNA in the brain of proestrous, pregnant, and lactating rats corresponds well with that described for ovariectomized rats (6) . ER␤ mRNA was found in many hypothalamic and limbic regions that express ER␣ mRNA (6), as well as in the magnocellular nucleus of the PVN and the SON, where ER␣ mRNA is not found. It is noteworthy that the distribution of ER␤-mRNA-expressing cells within most regions seemed heterogeneous with clusters of cells containing high amounts of ER␤ mRNA and scattered cells with lower amounts of ER␤ mRNA. These patterns of expression may reflect differential regulation of one or multiple ER␤ mRNA splice variants or phenotypically distinct populations of ER␤-expressing cells (37) (38) (39) (40) (41) .
The expression of ER␤ mRNA varied in a brain-regionspecific manner and was differentially regulated during the different reproductive states. Indeed, the number of ER␤-mRNA-expressing cells in the PvPO was lower on P22 than during proestrus (Fig. 3) , but the overall level of ER␤ mRNA expression was elevated in cells on P22, compared with proestrus and L10 (Fig. 4) . This increase in hybridization signal on P22 represented a shift in cell population, with a significant decrease in the percent of low ER␤-mRNAexpressing cells (about 39%) and a significant increase in the percent of high ER␤-mRNA-expressing cells (about 61%), in comparison with proestrous (78% of cells with low levels, 22% of cells with high levels) and L10 females (83% of cells with low levels, 17% of cells with high levels; Fig. 5 ). Thus, although fewer ER␤-mRNA-expressing cells were found at d 22 of pregnancy, the majority of these cells expressed a higher level of ER␤ mRNA than during proestrus or lactation. The number of ER␤-mRNA-expressing cells did not differ significantly in the BNSTpr, across the reproductive states studied (Fig. 3) .
In the SON, the number of cells expressing ER␤ mRNA during lactation was increased, in comparison with proestrus ( Fig. 3) , but the overall level of ER␤ mRNA (Fig. 4) did not vary among groups. In contrast, in the PVN, neither the number of ER␤-positive cells nor the overall level of ER␤ mRNA varied significantly among groups (Figs. 3 and 4) .
Although ER␤ mRNA signals in the SON and the PVN were measured over a mixed population of oxytocin-and vasopressin-containing cells, variations in levels of ER␤ mRNA in cells, as in the PvPO, were not observed in these two regions.
In the MEApd, the number of ER␤-mRNA-expressing cells on L10 was lower than on proestrus (Fig. 3) , but the overall level of ER␤ mRNA expression was higher than during proestrus (Fig. 4) . Although not reaching statistical significance, this increase in hybridization signal on L10 represented a significant shift in the number of cells with particular levels of mRNA expression. That is, we observed a statistically significant decrease in the percent of cells expressing low levels of ER␤ mRNA (about 50%) and a comparable increase in the percent of cells expressing high levels of ER␤ mRNA, in contrast to the results obtained during proestrus (84% of cells with low levels, 14% of cells with high levels; Fig. 6 ). Thus, although fewer ER␤-mRNA-expressing cells were found at L10 in the MEApd, the majority of these cells expressed a higher level of ER␤ mRNA than during proestrus.
Differential expression of ER␣ among brain regions has also been reported during pregnancy and lactation. Other investigators have noted that during pregnancy in the rat, the total number of ER␣-ir cells in the rostral preoptic area remains constant, but the number of a darkly stained cells increases between d 16 and d 22. In parallel, the overall number of ER␣-ir cells in the bed nucleus of stria terminalis decreases between P16 and P22, but the number of darkly stained cells increases (10, 26) . Although data are lacking in the rat, during lactation in female mice, ER␣-ir expression also varies by neuroanatomical area (28) . Moreover, we now report that in female rats, the percentage of cells expressing different levels of ER␤ mRNA signal vary considerably in function of the neuroanatomic regions and the reproductive status of the females (Figs. 5 and 6 ). The present data, together with these earlier studies, suggest that specific subpopulations of ER␣-and ER␤-containing cells are differentially regulated in brain regions critical to behaviors or physiological events associated with pregnancy and lactation.
The significance of the changes in ER␤ mRNA or ER␣ in specific brain areas remains unclear. ER␤ is expressed in ER␣-ir cells in a number of areas, including the PvPO, the POA, the bed nucleus of stria terminalis, and the MEA (5, 8) . Thus, it is plausible that changes in ER␤ expression during pregnancy and lactation could occur within ER␣ cells in these regions. In vitro studies show that cotransfection of different isoforms of ER␤ with ER␣ can influence estradiol-induced gene transcription (42) (43) (44) . Specifically, ER␤ negatively modulates ER␣ transcriptional activity when estradiol concentrations are low but not high (45) . Collectively, the level of estradiol, as well as the interaction and ratio of ERs within cells, could alter, in a brain-region-specific manner, the way in which estrogenic signals are processed and, subsequently, the expression of genes associated with late pregnancy and lactation.
ER␤ mRNA expression was modulated in some of the brain regions involved in the regulation of maternal behavior and the neuroendocrine functions associated with parturition and lactation. The action of estradiol on neurons of the MPOA is critical for the induction of maternal behavior (21, 24) . The increase in ER␤ mRNA expression (Figs. 4 and 5 ) and ER␣ protein (10) in neurons of the preoptic region suggests that both forms of ER may be involved in the increase in occupied ERs observed in this area during late pregnancy (13) and may contribute to increases in sensitivity to estradiol that are required for induction of maternal behavior during late pregnancy (46) .
The concentration of occupied ERs in the MEA increases significantly during pregnancy, up until parturition (13) , but ER␣ expression remains constant (10, 26) . Unfortunately, we were not able to gather data on ER␤ mRNA expression during pregnancy; therefore, we cannot discern the contribution that ER␤ might make to the previously noted increases in occupied ERs in this area during pregnancy. In lactating rats, we found that expression of ER␤ increases in some cells in the MEApd (Figs. 3, 4, and 6 ). Although unexplored in rats, the expression of ER␣ increases in the MEA of lactating female mice (28) . Therefore, during lactation, changes in expression of both ERs could result in a differential sensitivity of the MEA to estradiol.
We examined the PVN and SON because cells in these areas synthesize oxytocin, which plays a major role in female rodent maternal behavior, parturition, and lactation (47) (48) (49) . The synthesis of oxytocin is regulated by changes in gonadal hormone levels (20) and can be driven in vitro by estradiol (29) , suggesting a regulation of oxytocin expression through an ER. Because ER␤ alone is expressed in oxytocin-containing cells in the magnocellular neurons of the PVN and SON of rats (6, 31, 32) , most estradiol binding and most effects of estradiol on oxytocin synthesis in these regions may be attributable to interactions with ER␤.
During pregnancy in rats, levels of oxytocin mRNA, in the PVN and SON, peak 24 h before parturition. This increase is induced by an extended exposure to sex steroid hormones followed by a peak in estradiol levels and a concomitant decline in progesterone levels (18, 50) . Changes in oxytocin mRNA expression before parturition may be mediated, in part, through ER␤, but they are not paralleled by a change in ER␤ mRNA expression in either PVN or SON (Figs. 3 and 4) .
Levels of gonadal steroid hormones vary during the first weeks of lactation, and they contribute to changes in oxytocin mRNA expression in the PVN and SON (16, 17, 20, 50) . Levels of oxytocin mRNA, which are low during the first weeks of lactation, increase in the PVN and SON, by L10, to high levels equivalent to those observed at the end of pregnancy (18) . We found that on L10 the number of ER␤ mRNA-containing cells increased significantly in the SON (Fig. 3) , suggesting that changes observed in ER␤ mRNA expression in some of the magnocellular cells (Fig. 3 ) could be one means through which estradiol acts to modulate oxytocin mRNA expression during lactation (18) .
The present study demonstrates that ER␤ mRNA expression can be regulated under physiological conditions in specific brain regions of female rats. These data, however, do not directly address regulation of ER␤ during different stages of the estrous cycle, pregnancy, or lactation. To accomplish that, extensive time-course experiments during the estrous cycle, pregnancy, and lactation would be necessary. Rather, these data support the idea that ER␤ mRNA is regulated in some brain regions during disparate hormonal conditions. The fact that differences in mRNA for ER␤ were observed in brain regions of physiological importance during pregnancy and lactation further suggests that ER␤ may contribute to the regulation of neural circuits associated with different reproductive states.
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